The stimulation of the medial and midline nuclei group in the thalamus and most of the hypothalamic and subthalamic nuclei resulted in an increase in the blood pressure and a decrease in the renal blood flow which was attributed to the renal vasoconstriction.
The stimulation of a part of the ventral and lateral nuclei group in the thalamus, a part of the preoptic area and anterior and middle portion in the hypothalamus resulted in a fall in blood pressure associated with a decrease in renal blood flow and it was believed that the renal blood vessel induced practically no or very slight constriction . Since the works of Karplus and Kreidl5) (1909) (1910) (1911) (1912) (1913) (1914) (1915) (1916) (1917) (1918) (1919) (1920) (1921) (1922) (1923) (1924) (1925) (1926) (1927) (1928) , numerous studies6)-10) on the various functions of diencephalon have been reported and revealed that the diencephalon was not only a relay station of the sensory system but also participated closely in autonomic functions , regulations of endocrine system and metabolism, and the mechanisms of emotion and consciousness . The dogs were previously heparinized in order to inhibit the blood coagulation. Electrocardiogram was taken on the standard lead I and the intraatrial lead. In addition, the signs such as pupillary change, piloerection, convulsion, nystagmus, urination and defecation were studied, which accompanied the circulatory responses. The location of each point of the brain stimulated was determined through the histological examination. The brain of each dog was fixed in 10% formalin with hematoxylin by Carazzi's method. The diencephalon was divided into the thalamus, the hypothalamus and the subthalamus in this paper. The nuclei of the diencephalon were classified mainly according to the morphological studies on the diencephalon of carnivora by Rioch7) (1936).
RESULTS
In this study, the stimulation was given to 85 points in thalamus, 30
points in hypothalamus and 8 points in the subthalamus.
Changes in blood pressure and renal blood flowChanges in blood pressure were accompanied by simultaneous changes in renal blood flow. The patterns of the responses were grossly divided into following three types.
Type A. A rise in blood pressure and a decrease in renal blood flow ( Fig. 1) . (Fig. 3 ). In type A response, coincident with the onset of stimulation, arterial pressure rose rapidly and renal blood flow declined remarkably, indicating a vasoconstrictor response in both "renal vessels" and "systemic peripheral vessels". Stimulation of the following parts resulted sometimes in these responses; that is, N. centralis medialis, N. medialis dorsalis, N. parafascicularis, centre median, N. centralis lateralis, N. ventralis pars medialis et arcuata, N. reticularis and medial geniculate body in the thalamus and most of the hypothalamic and subthalamic nuclei.
Type B response was in all 8 cases and was seen on the stimulation of N. suprageniculatum, Pulvinar pars posterior, N. ventralis pars medialis, and N. lateralis pars posterior in the thalamus, and that of medial preoptic area, N. hypothalamicus parvocellularis, N. hypothalamicus ventromedialis and dorsal hypothalamic area in the hypothalamus. Type C response was often seen on the stimulation of the ventral and lateral nuclei group, and geniculate bodies in the thalamus but such a response was hardly obtained upon the stimulation of the hypothalamus and subthalamus.
There were a few exceptional cases which did not belong to any of these types. Tables I and II show summarized results of the experiment. Fig. 4 is a map which shows changes in blood pressure and renal blood flow yielded on the stimulation of the diencephalon.
An increase in blood pressure and a decrease in renal blood flow were expressed as a ratio to the control level, and their degrees were divided into 3 grades. Increase of less than 20% in pressor effects indicates slight elevation, 21 to 40% moderate and over 41% marked, while decrease of less than 20% in renal blood flow indicates slight diminution, 21 to 40% moderate and over 41% marked. Depressor effects were not divided into any grade because their degrees of the change were slight.
Changes in cardiac beatDuring the stimulation, acceleration of the heart rate was accompanied usually by an increase in pressure but inhibition of the heart rate was also accompanied sometimes by it though the changes in cardiac rhythm were very minimal in the present experiment. Note: The number in ( ) indicates the incidence of each sign. Changes in the pressure and the flow with alterations of the condition of stimulationIntensity of stimulus: When the frequency of the stimulation was constant and the voltage was increased from 3 to 10 volts, a rise in the pressure and a decrease in the renal blood flow were parallel to an increase in the voltage (Fig. 5) . Frequency of stimulus: When the voltage of the stimulation was constant and the frequency was increased from 5 to 50 cps, a rise in the pressure and a decrease in the renal blood flow paralleled grossly with an increase in the frequency. However, when the frequency was increased from 50 to 100 cps, changes in the pressure and the flow were not parallel to changes in the fre- quency and the responses of the similar degree were noted (Fig. 6) . The pattern of blood pressure response was not reversed by changing the frequency of stimulation to the diencephalon in the present study, though Pitts et al. ) and other investigators, 5)-7), 9)-13), 15)-19) it has been known that the stimulation of dienccphalon resulted in marked changes in autonomic functions. In our experiment, upon the stimulation of the diencephalon the alterations of the blood pressure and other autonomic functions were produced in association with a definite changes in the renal blood flow.
Changes in blood pressurePressor responses in the thalamus were mainly seen on stimulation of N. centralis medialis, N. parafascicularis, centre median and N . reticularis that belonged to the diffuse thalamic projection system on neurophysiology . In ventral nuclei group and geniculate bodies that belonged to cortical relay nuclei and lateral nuclei group which is included in association nuclei , little or no changes in circulatory functions were observed except for a part of the nuclei. Our results are not in complete agreement with those of Ueda et al .19) (1959) . This is thought to be due to the difference of anesthetics and stimulation intensity.
Marked pressor responses in the hypothalamus were partly obtained These results are grossly in accord with those of Ranson et al. It was reported by Greving21) and Shinozaki22) that the subthalamus had some connection with autonomic functions. In our study, marked pressor responses were obtained in considerable frequencies upon the stimulation of these areas. In this experiment, many pressor reactions were obtained and yet little depressor reactions were observed. An attempt is to be made to produce more parasympathetic reactions by the use of sympathetic anesthetics such as ergotamine in the future study.
Changes in renal blood flow-A decrease in renal blood flow was usually associated with a rise in arterial blood pressure in this experiment. The decrease in renal blood flow was attributed to the increase in the renal vascular resistance (R. V. R.) resulting from the renal vasoconstriction coincided with the systemic peripheral vasoconstriction.
The same responses were occasionally seen in association with a fall in the systemic arterial pressure.
All values of R. V. R. in such seven cases were calculated per 5 seconds after the onset of stimulation. Fig. 7 shows the changes in the increasing rate of R. V. R. for 30 seconds during the stimulation.
In 5 of 7 such cases, the renal vascular resistance showed a larger value than that before the stimulation.
The decrease in R. V. R. in the remaining 2 cases was so slight that it was considered not significant. Therefore, it was believed that the renal blood vessel induced no or slight constriction.
The presence of vasodilator nerve in the kidney has not been confirmed up to date.
In the present experiment, an increase in the renal blood flow accompanied by an apparent decrease in renal vascular resistance was not observed in any instance. Therefore, no obvious findings were obtained which suggested the presence of renal vasodilator nerve in these areas. Since no changes in the renal blood flow occurred at constant blood pressure during the stimulation, it seems that nerves which effect only on the renal blood vessel are not present in the diencephalon.
In addition to the innervation above mentioned, it also should be considered that changes in the renal blood flow might be responsible, in part, for the "autonomous control"23)-28) of the blood flow in the kidney. This matter should be investigated further in the future.
SUMMARY
To elucidate the significance of diencephalon in the regulation of renal circulation, changes in arterial blood pressure and renal blood flow were observed during electrical stimulation of the diencephalon of dogs and the results were as follows:
(1) The stimulation of the medial and midline nuclei group in the thalamus and most of the hypothalamic and subthalamic nuclei mainly resulted in an increase in the arterial blood pressure and a decrease in the renal blood flow. The decrease in renal blood flow was attributed to renal vasoconstriction.
(2) The stimulation of the ventral and lateral nuclei group in the thalamus, the preoptic area and anterior and middle portion in the hypothalamus partly resulted in a fall in blood pressure and a decrease in renal blood flow. In these cases, it was believed that the renal blood vessel induced practically no or slight constriction.
(3) On stimulation of the geniculate bodies, the ventral and lateral nuclei group, there often occurred little or no change in circulatory responses.
(4) It seems that nerves which effect only on the renal blood vessel are not present in the diencephalon because no changes in renal blood flow oc- 
